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ABSTRACT: The : senus Menispermum is known to possess three valid spccl:s_
M. canaden and M. While e her-
barium malenals ol‘ Khls genus obtained from different parts of |he wor]d
two new species were obtained, namely, M. chinensis Kundu & Guha and M.
miersii Kundu & Guha, and these arc described in this paper. Besides this,

ical (except M. Rose) studies were done on
M. canadense, M. dahuricum, M. mexicanum and the two new species and these
have been described here. Our observation suggests that M. mexicanum
Rose should be treated as a variety of M. dahuricum, namely, M. dahuricum
var, mexicanum (Ros¢) Kundu & Guha.

Risumt : Le genre Menispermum comportait jusqu'd présent 3 espices i M.
ranaden.n. M. dahuricum el M. mexicanum. A la suite de Pétude du matéricl
d'herbier se rapportant & ce genre et provenant de différentes régions du monde,
2 nouvelles espéces ont &1¢ reconnues : M. chinensis Kundu & Guha et M. miersii
Kundu & Guha; elles sont décrites dans ce travail. En outre, une étude anato-
mique cl (sauf chez M. i de toutes ces espéces a €1€
faile. A la suite de ces observalions, M. mexicanunt sl trailée comme une variélé
de M. dahuricum.

B. C. Kundu & Suhita Guha, Botanical Survey of India, 1 Sudder Strect, Cal-
cutta-16, India.

The genus Menispermum is known to possess two valid species, M.
canadense and M. dahuricum. A third species, M. mexicanum was later
reported by Rose (1911) from Mexico, While examining the herbarium
materials of the genus Menispermum obtained from U.S. National Her-
barium, Calcntta Herbarium and Tokyo University Herbarium, two
sheets were observed to be quite different from those of M. canadense and
M. dahuricum and appeared 10 be new.

Detailed morphological and ive ical studies of M.
canadense, M. dahuricum and also M. mexicanum and the two materials
which appeared to be new, have been carried out. The two materials
have been described as new species. M. mexicanum Rose appeared to be
more or less similar to M. dahuricum, but in view of its certain distinct
anatomical differences this has been treated as a variety of M. dahuricum.

The two new species have been found to be related to M. dahuricum
DC. by having only few flowers in the inflorescence and also few stamens
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(10-12) in the flower. However, in both of them many morpho]ogwa]
and anatomical differences from M. dahuricum have been observed.

the two new species, the one from China, have been named as M. clunenm
and the other from U.S.S.R. have been named as M. miersii.

Menispermum miersii Kundu & Guha, sp. nov.

Herba scandens. Caulis costatus, solidus, parum pubescens: internodia 4-6.5 cm
longa. Folia petiolata, peltata, triangulari-ovata vel 5 lobata, margine integra vel lobata
apice mucronata, basi parum cordata vel truncata, chartacea, 3.87.3 cmt longa, 5.1-7.1 omt
lata, plerumque palmatin 10-nervia, infra distincte pubescentia, supra pilis pancis in nervis,
petiolis 3-13.5 cm longis gracilibus, laminis multo longioribus, sursuns parum pubescen-
nbu.v, 0.9-1 cm a basi laminarum insertis.

3 inflorescentia_axillaris, solitaris vel binata, pedunculaia, umbellata, 7-13-flora;
pedunculus 2.5-3,9 cm longus, nervatus, glaber in ramis foliatis. 3 flores pedicellati, 3.5-
5 mm longi (pedicello excepto) et 4.5-6 mm lati; pedicellus 3-6.5 mm longus, bracteatis.
bractea lincari-oblonga, 2.1 mm longa, membranacea. Sepala 6, in duobus seriebus, duo
exteriora lanceolata, margine serrata, apice acuta, 2.25 mm longa e1 0.7 mm lata; cetera
quatuor obovaia, acuta, integra vel parum lobata 3 mm longa et 0.8-1 mm lata, membra-
nacea, omnia uninervia. Petala 6-9, hbra, dissimilia, exteriora breviter unguiculata, 3 mm
longa et 19 mm lata interiora cum unguibus longis, 3.5 mnt longa, 1.7 mm la, ad niar-
ginem supra involuta, apice rotundata, gracilia, pinnatincrvia. Stamina 10-11, lbera; fila-
menta 4-5 mm longa, antherz 4-lobaiz, exrorsie, 0.35 mn: longe.

TveE ; s. coll,, s.n., Herb, US 2525132, Russia, 8 Japuary (holo-, US).

Climber. Stem ribbed, solid, slightly pubescent, internodes 4-6.5 cm
long.  Leaf petiolate; petiole 3-13.5 cm long, slender, much longer than the
lamina, uppermost part of the petiole slightly pubescent; lamina peltate,
inserted 0.9-1 cm from the base of the lamina, triangular ovate or 5-lobed,
margin entire or lobed, apex mucronate, base slightly cordate or truncate,
hairs few over veins on the upper surface, lower surface distinctly pubes-
cent, lower surface pale; 3.8-7.3 e¢m long and 5.1-7.1 cm broad, usually
palmately 10-nerved (upper 5-6 nerves more prominent), chartaceous
(PL 1, 7). 3 inflorescence axillary, solitary or binary on ordinary leafy
branches, pedunculate, umbel, peduncle 2.5-3.9 cm long, ribbed, glabrous,
7-13 flowers in an infl . Flowers pedicell: pedicel 3-6.5 mm
long, bracteate, bract linear-oblong, 2.1 mm long, membranous; flower
3.5-5 mm long (cxcluding pedicel) and 4.5-6 mm broad (PI. 1, 2). Sepals 6,
in two rows, the two outer sepals lanceolate with serrate margin, apex
acute, 2.25 mm long and 0.7 mm broad; other 4 scpals obovale, apex acute,
margin entire or slightly lobed, 3 mm long and 0.8-1 mm broad, mem-
branous, usually 1 unbranched mid-vein present in all sepals (P1. 1, 24).
Petals 6-9, free, disimilar, outer petals shortly clawed, 3 mm long and 1.9 mm
broad, inner petals with long claws, 3.5 mm long and 1.7 mm broad, upper
margin involute, apex rounded, thin, 1 mid-vein present which gives lateral
branches on cither side, lateral branches divide again (Pl 1, 2B). Sta-
mens 10-11, free, 4-5 mm long; anthers 4-lobed, 0.35 mm long, extrose
@l 1, 20).

Source : MNHN, Pars



Pl. 1. — Menispermum miersil Kundu & Guha : 1, part of the male plant with inflorescences;
2, different parts of the male flower (A : sepals, B : petals, C : stamens).

Source : MNHN, Parts
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ANATOMY

T. S. OF THE sTEM: Transverse of the stem shows the following struc-
tures (PL 2, 3). Epidermis single-layered with moderately thick cuticle
on the outer walls of the epidermal cells, Cortex is thin and is composed
of 6-7 layers of collenchyma cells. Scattered thick wailed cells (sclereids)
are found in the cortex.

Vascular cylinder is composed of 18 vascular bundles; each vascular
bundle is provided with crescent shaped bundle cap. Bundle caps consist
of 5-7 layers of sclerenchyma cells and join with one another forming a
continuous ring. Xylem is endarch; vascular bundies are separated from
one another by 3-5 layers of thick walled cells. Pith comparatively large
and consists of large h cells with i llular spaces; scatter-
ed thick walled sclereids also present.

T. S. oF THE PeTIOLE: Transverse section of the basal part of the petiole
(Pl. 2, 44) shows the following structures, Epidermis is single-layered
and cutinised. Cortex is colienchymatous. Nine vascular bundles (3-
4 vascular bundles smaller), are present; bundie caps absent. Petiole is
not grooved. The middle part of the petiole is more or less circular in
outline and the T. 8. (PL.2, 4B) shows similar structures as in basal part but
has certain differences. Here the cortex is much narrower and the pith
much larger than the basal part. Each bundle is provided with crescent
shaped sclerenchymatous bundle cap which joins with one another forming
a continuous ring. T. S. of the uppermost part of the petiole (P1. 2, 4C)
shows structures similar to that of basal region except that here cnly 7 vas-
cular bundles are present. Al the bundles are more less equal in size.

VEIN ISLETS AND VEIN ENDINGS (Pl 2, 5): The number of vein islets is
3.5/sq. mm and the number of vein endings is 10.9 /sq. mm.

The ratio of the epidermal cell and palisade cell is 1:12. Anomo-
cytic stomata present on the lower surface.

PALYNOLOGY

Pollen grains trizono-colpate, prolate {25 X 15 um), reticuiate, homo-
brochate; reticulation less conspicuous than M. canadense. Lumina less
than 1 pm in diameter, bacula top swollen, thinner at base, tops united;
colpus margin not strictly delimited, margo absent, the margin broken in
a zigzag pattern; amb convex, rounded colpus in polar v1ew deeply lobed;
exine 2.5 um thick, sexine thicker than nexine. — (PL 7, 11-12).

The differences between M. miersii and M. dahuricum are shown in
the following table.

Source : MNHN, Parts
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i Kundu & Guha : 3, T.S. of the stem; 4, T.S. of the petiole at
different regions (A : basal region, B : middle region, C : upper region); 5, venation :
many hairs are scen on the lower surface.

Source : MNHN, Parts
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CHARACTER M. miersii M. dahuricum
Stem. . . .. . |Slightly pubescent. Glabrous,
Petiole . .. . . Very long, upto 13.5 cm long. Slightly longer or more
or less equal to the
|Much longer than the lamina. lamina.
Hairs present on the uppermost part|Glabrous.
of the petioie.
Lamina . . . . . Lower surface distinctly pubescent,|Glabrous.
few hairs over veins on the upper
| surface.
Petais . . Dissimilar, inner sepals with long!Similar, with no distinct
| claws. claw.
Filament .| Very long, upto 5 mm long. |Not_ very long, upto
2.5 mm long.
Pollen-size . .‘25 X 15 gm. 2.5 % 15 pm.

The differences between M. miersii and M. canadense are shown in

the following tabl

e

CHARACTER

M. miersii

M. canadense

Distinctly peltate.

Number of flowers

Slightly peltate.

in an inflores-
cence . . . 7-13 flowers. 18-35 or more.
Petals . . . . . . Dissimilar, inner petals with distinct|Similar, petals siightly
claws. clawed.
Stamens . . . . . 10-11. Usually 18,
Filament . . . . . Very long, upto 5 mm.

Not long, upto 2 mm
long.

Source : MNHN, Parts
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Pl 3, — Menispermum chinensis Kundu & Guha : 6, part of the male plant with inflorescences ;
7 A, male flower,

Source : MNHN, Parts
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Menispermum chinensis Kundu & Guha, sp. nov.

Caulis scandens, solidus, costatus, glaber, cum radicibus adventitiis, internodia 3~
5.5 cm longa. Folia petiolata, irregulariter 3-5 lobata, 4.2-6.2 cm longa et 5.5-6.9 em laia,
plerumique palmatim 8-nervia (5 nervi prominentes), interdum usque ad 11-nervia, char-
tacea, basi cordata, apice acuminata, interdum mucronulata, margine integra, infra
pubescentia, supra parum pubescentia in nervis, petiolis gracilibus, 2.8-6.1 cm longis, apice
parum pubescentibus, plerumque plus minusve laminas xquantibys, 0.4-0.7 cm a basi lami-
narum’ insertis; laminis peltatis,

& inflorescentia axillaris, solitaris, pedunculata, unbellata, 4-6-flora, 1.1-1.7 cm longa,
pedunculis 0.6-1 em longis glabris, in ramis foliatis, & flores pedicellati, 1.7-2.2 mnt longi
(pedicello excepto) et ca. 2.5 mm lati; pedicellus plerumque 0.5-1 mm longus, interdum
usque ad 2 min longus, bracteate, bracter i-oblongze, 2.5 mm longze, X
Sepala 6, libera, duo exteriora lanceolata, margine serrata, apice acuta, basi truncata,
2.5 mum longa et 0.7 mni lata, quatuor interiora elfiptico obovata, apice acuta, ad marginem
serrata, 2.3 mm longa et 1.2 mim lata, omnia uninervia, membranacea. Petala 8-9, libera,
basi unguiculata, margine involuta, subarbicularia, cum unguibus brevibus, 1.3 mm longa,
I mm lata, carnosa. Stamma 12, libera; filamenta [.2-1.5 mm longa; antherz 4-lobatze,
0.7 mm late,

Tyee : Togaschi 1445, N. China, 18.8.1945 (holo-, TYO).

Stem climbing, with adventitious roots, solid, ribbed, glabrous, inter-
nodes 3-5.5 cm long. Leaf (Pl 3, 6) petiolate; petiole slender, 2.8-6.1 ¢m
long, few hairs at the tip, otherwise glabrous, usually more or less equal
to the lamina; petiole inserted 0.4 to 0.7 cm from the base of the lamina;
lamina peltate, irregularly 3-5-lobed, base cordate, apex acuminate some-
times mucronulate, margin entire, slightly pubescent over veins on the
upper surface; lower surface pubescent, 4.2-6.2 cm long and 5.5-6.9 cm
broad, palmately 8-ncrved (5 nerves prominent) usually, sometimes upto
11-nerved, chartaceous. & inflorescence axillary, solitary, pedunculate
umbel on leafy branches, 4-6 flowers in each inflorescence, 1.1-1.7 cm long;
peduncle 0.6-1 cm long, glabrous. 3 flower (PL. 3, 74) pedicellate, pedice!
usually 0.5-1 mm long, sometimes upto 2 mm long; flowers 1.7-2.2 mm long
{without pedicel) and about 2.5 mm broad, bracteate, bracts linear-oblong,
2.5 mm long, membranous. Sepals 6 (PL. 4, 7B) frce, outer two lanceo-
late, margin serrate, apex acute, base truncate, 2.5 mm long and 0.7 mm
broad, inner 4 sepals clliptic obovate, apex acute, upper margin serrated,
2.3 mm long and 1.2 mm broad, all scpals with 1 mid-vein, membranous.
Petals 8-9 (Pl. 4, 7C), free, unguiculate at base, margin involute, sub-orbi-
cular with short claw, 1.3 mm long and 1 mm broad, fleshy. Stamens 12
(Pl 4, 7D), free; filament 1.2-1.5 mm long, anthers 4-lobed, 0.7 mm broad.

ANATOMY

T. S. of THE sTeM (PL. 4, 8): Epidermis single-layered with moderately
thick cuticle on the outer walls. Cortex thin and composed of 6-7-layered
collenchyma cells, Sixteen vascular bundles are present, with crescent
shaped sclerenchymatous bundles caps which unite with one another
forming a continuous ring; xylem well developed, endarch. On the inner
side of the vascular bundles there is a sclerenchymatous ring consisting of
four layers of cells. Pith consists of large thin walled cells with abundant
intercellular spaces.

Source : MNHN, Parts
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PL. 4. — Menispermum chinensis Kundu & Guha : 7 B, 7 C, 7 D, sepafs, petals and stamens of
ihe male flower; 8, T.S. of the stem; 9, T.S. of the petiofc at dificrent regions (A : basal
part, B ; middie part, C : upper par(); 10, venation : only a few hairs arc present an the
lower surface.

Source : MNHN, Parts
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T. S. OF THE PETIOLE: Transverse section through the basal part of the
Epidermis single-

petiole shows the following structures (PL 4, 9A).

layered, cutinised, cortex collenchymatous, vascular bundles 9, two smaller
bundles later fuse, bundle cap absent, pith comparatively small parenchyma-

tous.

Transverse section through the middle part of the petiole shows

the following structures (Pl 4, 9B) : cortex narrower and the pith much
larger than the basal part; vascular bundles 8, equal in size, sclerenchymatous
bundle caps present and unite to form a continuous ring; middle part of
the petiole is more or less circular in T.S. Transverse section through the
uppermost part of the petiole shows the following structures (Pl 4, 9C):
cortex thick collenchymatous, 8 vascular bundles without any scleren-
chymatous caps present, pith narrow.

VEIN ISLETS AND VEIN ENDINGS (Pl. 4, 10): The number of vein islets is
2.2/sq. mm and the number of vein ending is 6.87/sq. mm. These are
similar to that of M. dahuricum where the number of vein islets and vein
endings are 2.5/sq. mm and 7/sq. mm respectively.

PALYNOLOGY

Pollen grains trizono-colpate, prolate (24 x 15 um), reticulate; lumina
less than 1 um in diameter, homobrochate, penta-hexagonal, smaller than
M. canadense, bacula free at base, united at apex, colpi slit like, distinctly
delimited with thin margin; in polar view amb convex and rounded; exine
3 pm thick, sexine thicker than nexine. — (PL 7, §-10).

M. chinensis differs from M. dahuricum and M. canadense in the follow-

ing features.

face, few hairs present over veins at

1he upper surface.

CHARACTER M. chinensis M. dakuricum
Petiole . Hairs present al the tip of the petiole. | Glabrous.
Lamina . . . . . Pubescent, specially at the lower sur-|Glabrous.

. . Upto 2 cm long; peduncle 0.6-1 cm

—
Inflorescence . Upto 4 cm long; peduncle
long; 4-6-flowered. 1.23.5 cm long; 7-14-
flowered.
Pedicel . . . . . I mm long. Upto 3.5 mm long.
Sepal . ... Outer sepals lanceolale; inner sepals| Usually obovate,
clliptic ovate,
Peal. . . .. .. Very fleshy. Not so fleshy.

Source : MNHN, Paris
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PL 5. — Menispermum dahuricom DC. : 11, T.S. of thestem : a few scleratic cells are seen in the
pith; 12, T.S. of the petiole (A : basal part, B : muddle part, C ; upper part); 13, venation :
%o haire present. — Menispermum canadense L. : 14, T.S. of the stem.

Source : MNHN, Parts
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CHARACTER M. chinensis M. canadense

Tnflorescence . . . |Upto 2 cm long; 4-6-flowered. 395 cm long; 17 or
morc-flowered.

Pedicel . . . . . 0.6-t mm long. 2.5-5 mm long.

|Vcry feshy. Not so fleshy.

Menispermum dahuricum DC.

ANATOMY

T. S. or THE sTEM (Pl 5, 11) shows the following structures:

Epidermis single-lavered with thick cuticle; cortex narrow, collenchy-
matous: the number of vascular bundle varies from 13-15 or more. The
bundle cap is continuous and is composed of 7-8 layers of sclerenchyma
cells, vascular bundles are broad; on the inner side of the vascular cylinder
2-4 layers of sclerenchyma cells are present in the form of a ring.  Scattered
thick-walled cells are observed in the pith. In the female specimen no
sclerotic cells are found in the pith.

T. 8. oF THE PETIOLE: Transverse section of the basal part of the petiole
of 4 plant shows the following structures (Pl 5, 124):

Epidermis is single-layered, inised; cortex coll vas-
cular bundles 10, 3-4 of them arc smaller and arranged towards the sligh-
tly grooved side of the petiole; bundle caps absent, pith narrow, paren-
chymatous. In the ¢ plant 9 vascular bundles are recorded, 4 of them
smaller, and the pith is comparatively thick.

T. S. through the middle part (Pl 5, /2B) of the petiole of 4 plant
shows similar structures; but it has certain dilferences. Here the cortex
is much narrower and the pith much larger than the basal region. Scle-
renchymatous bundle caps present which join with one another forming
a continuous ring. Out of 10 vascular bundles, 4 are smaller and are
placed towards the flattened side of the petiole. 1In ¢ plant the cortex
is more broad and nine vascular bundles are present. T. S. through the
uppermost part (Pl 5, 12C) of the petiole of ¢ plant shows thick collen-
chymatous cortex, 9 vascular bundles are present, 3 of them smaller, pith
comparatively smaller than the middle part of the petiole. In ¢ plant
8 vascular bundles are present, 3 of them smaller and bundle caps present.

VEIN ISLETS AND VEIN ENDINGS {PL. 5, /3): The number of vein islets is
2.5/sq. mm and the number of vein endings is 7.5/sq. mm in & plant. In
the female plant the number of vein islets is more or less same but the
number of vein endings is 9.5/sq. mm,

Source : MNHN, Parts
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c]

17

Pl 6. — Menispermum canadense L. : 15, T.S. of the petiole (A : bosal part, B ; middle parr,
C : upper part); 16, venation : few very fong hairs are seen. — Menispermum dahuricum
DC. var. mexicanum (Rose) Kundu & Guha : 17, T.8. of the petiole (A : busal part, B ;
mzddle part, C : upper part); 18, venation : few hairs are present.

Source : MNHN, Parts
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PavLsape raTi0: The ratio of epidermal cell and palisade cell is 1:8.5.
In female plant of M. dahuricum the ratio is 1:12.
Stomata are anomocytic.

PALYNOLOGY

Pollen grains trlzono-co]palc, prolate (22.5 x 15 um), reticulate,
lumina less than 1 gm in diameter, homobrochate, bacula free at base,
united at the apex; colpi slit like, distinctly delimited with thin margin;
amb convex and rounded; exine 3 um thick, sexine thicker than nexine.
— (PL. 7, 4-7).

Menispermum canadense L.
ANATOMY

T. S. of THE 5TeM (P1. 5, 74) shows the following structures: Epidermis
single-layered with moderate cuticle, cortex 5-6-layercd, collenchymatous,
bundle caps sclerenchymatous, 3-6-layered, not united with one another;
vascular bundles 16-19, 3-4 layers of sclerenchymatous cells form a conti-
nuous ring towards the inner side of the vascular bundles.

T. S. OF THE PETIOLE: Transverse section through the basal part (Pl. 6,
15A) of the peuo]e ofd‘ plant shows the following structures: Epidermis
cortex 1] matous, vascular bundles 9,
more or less equa] in size, bundle caps absent, pith comparatively large.
T. S. through the middle part (PL. 6, /58) of the petiole shows similar struc-
ture but here the cortex is narrower, bundle caps present, which unite with
one another forming a continuous ring.
T. S. of the uppermost part (Pl. 6, 15C) of the petiole of both 5 and
2 plants shows structures similar to that of basal region but here the pith.
is very narrow and the vascular bundles are closely placed.

VEIN ISLETS AND VEIN ENDINGS (Pl. 6, /6): The number of vein islets
5 1.5in4 and 2in ¢ /sq. mm. The number of vein endings is 5/sq. mm.

PALSADE RaTIO: The ratio of epidermal cell and palisade cell is
1:9.7 in 3 plant. 1In female plant the palisade ratio is 1:12.

Stomata are anomocytic.
PALYNOLOGY

Pollen grains trizono-colpate, isopolar, prolate (29 > 15 pm), in polar

view amb convex colpi clongated, lapermg colpi membrane smooth,
with thin margin, end pointed, free; exine 3 pm thick, sexine (2 um) thicker

Source : MNHN, Parts
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than nexine {I pm), exine tectate, reticulate, lumina more than | um in
diameter, heterobrochate, penta-hcxagonal, bacula free at base, united at
apex to form the muri, — (Pl 7, 7-3).

Menispermum daburicum DC. var. mexicanum (Rose) Kundu & Guha,
stat. nov.

— Meuispermun mexicanmum Rose, Contr. U.S. Nation. Herb. i3 (9) : 302 (1911).

Tyee @ Pringle 10378, Mexico, 9.7.1907 (holo-, US).

T. S. oF ThE sTEM: 1t is similar to that of M. dahuricum. Here 16 vas-
cular bundles arc present.

T. S. of THE PETIOLE (Pl 6, /7) shows structures similar to the female
plant of M. dahuricum but the number of vascular bundles is 10, three of
them smaller.

VEIN ISLETS AND VEIN ENDINGS (Pl 6, 78): The number of vein islet
is 3.7/sq. mm and the number of vein endings is 11.6/sq. mm.

The ratio of epidermat cell and palisade cell is 1:8.
Stomata are anomocytic.

Rose (1911) established the species M. mexicamm on the basis of struc-
ture of fruit and geographical distribution. This material having only
fruts was collected from Mexico.

M. mexicanum is very similar to thatof M. dahuricurm morphologicatly
but it has some minor ical di with M. dahuri such as:

1. Slightly greater number of vein islets and vein endings per sq. mm.

2. Palisade ratio (1:7.63) also differs from that of ¢ M. dahuricum.

3. Presence of few hairs on the lamina. In M. dahuricum the leaves
are usually glabrous.

But these difficrences are minor. So this specimen (0} should be
included within M. dahuricum and treated as a variety.

COMPARATIVE ANALYSIS OF THE POLLEN GRAINS OF FOUR DIFFERENT
SPECIES OF MENISPERMUM.

In general pattern of morphology the grains of all the four species,
namely, M. canadense, M. dahuricum, M. chinensisand M. miersii, are more
or less the same with slight interspecific variations.  With regard to size three
groups can be delimited, namely 1. miersii—chi is (polar axis 24-25 um),
2. dahuricum (p.a. 22 pm) and 3. canadense (p.a. 29 um); in all cases equa-
torial diameter being the same, i.e. 15pm. So far as exine surface pattern

Source : MNHN, Parts
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is concerned two distinct groups can be delimited, namely 1. miersii — chi-
nensis — dahuricum group (finely reticulate, homobrochate, lumina 1 wm)
and 2. canadense group (coarsely reticulate, heterobrochate, lumina 1 1m),

On the other hand miersii forms a distinct pollen group unlike the other
three species by having undelimited colpus margin, broken in zigzag pattern

TABLE COLLOCATION OE POLLEN MORPHOLOGICAL DATA
OF FOUR SPECIES OE MENISPERMUM

M. canadense M. dahuricum M. chinensis M. miersii

APERTURAL CONDITION . 3-zono- 3-zono- 3-zono- 3-zono-
colporale colporate colporale colporate
EQUATORIAL
SHapE VIEW Prolate Prolate

PoLar view . Calpus decply Colpus den.p!y Colpus deeply Colus decpiy
bed.

Size . ... ce 29% 015 um 22 < 15 pm 24 X 15 pm 25 X 15 pm
EXINE THICKNESS . . . 3 pm 3um 3um 2,5 pm
SURFACE PATTERN . . .| Reliculation Reticulate fi- Reticulate fi- Reticulate fi-
heterobro-| ne, homo- ne, homo- ne, homo-
chate. brochate brochate. brochale.
{more cons-
picuous 1han
chinen-

Colpus  mar- Colpus mar-|Colpus  mar- Colpus mar-

gin delimit-  gin delimit- gm delimit-  gin undeli-
ed, colpus | ed. mited
APERTURAL CHARACTER | membranc
| smooth.
!

Thin margin. Thin margin. Thin margin. Margo absent.

Margin qot | Same. {Same. Margin bro-
broken in zig- ken in zig-
AME CHARACTER. . . .1 zag patfern. _zag pattern.

/ S
famb convex. |amb convex. |amb convex. | amb convex.

Source : MNHN, Parts
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PL. 7. — Pollen grains of the four specics of Menispermum : 1.3, M. canadense L.; 47, M,
dahuricum DC.,; 810, M. chinensis Kundu & Guha; 11-12, M. miersii Kundu & Guha.

Source : MNHN, Parts
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where margo is absent, whereas tn the other three species colpus margin
is delimited provided with thin margo.

It may be concluded that although gross pollen morphologically the
four species are more or less the same, but a crmcal study revea[s that there
are variations in certain micromor 1 1 features to warrant
specific delimitations.
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